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35 Question #: 31 
Mao] ID: 53190 It is now seven months later, and FT has achieved adequate seizure control on levetiracetam 1000 mg 
rey PO twice daily. She has just given birth to a healthy baby and is now concerned about considerations 


for breastfeeding while on an antiepileptic drug (AED). 


Finish review © flag question 


fyel aciontsa Which of the following statements is the most appropriate recommendation for FT while breastfeeding? 


Select one: 


Breastfeeding is discouraged while taking an AED due to increased drug exposure to the child % 


FT should closely monitor her child for signs of excitation as a potential side effect of AED exposure % 
while breastfeeding 


FT's AED should be temporarily held for 4 weeks postpartum and be re-initiated once hormone & 
levels have stabilized 


Withdrawal is more likely v 


Pease at Renae Rose Wang (ID:113212) this answer is correct. It is believed that 
ahes ie REDS Eare complete cessation of breastfeeding can cause immediate AED 
E mnie E withdrawal in the infant, while implementing breastfeeding can 
a breacticas cause a more gradual tapering effect. However, withdrawal is more 


likely with the use of AEDs that are sedating. 


(Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand the treatment of seizures and epilepsy in breastfeeding. 


BACKGROUND: 


There are various risk factors associated with epilepsy, such as premature birth with low gestational weight, 
perinatal injury, history of seizures from alcohol withdrawal, history of febrile seizures, and family history of 
seizures. Seizures may be precipitated by known triggers such as stress, photostimulation (rapidly flashing 
lights or changing images), hyperventilation, sleep deprivation, and hormonal changes occurring around 
menses, puberty, or pregnancy. 


Serum levels are hard to attain for most antiepileptic drugs (AEDs) and have limited clinical value, as clinical 
response is much more important. Thus, therapeutic drug monitoring is not routinely recommended for 
AEDs. However, knowledge of the serum level at which a patient achieved an appropriate clinical response 
may provide a useful reference range at future points in time when pharmacokinetic changes in the body 
occur. In addition, closer monitoring of levels in unique pharmacokinetic situations such as renal failure, 
hepatic failure, and pregnant women may be warranted. 

Breastfeeding 

Most AEDs are transferred through breast milk to the baby. However, the exact clinical significance of this is 
uncertain. In addition, breastfeeding provides many long-term benefits to the child. Furthermore, during 
pregnancy, AEDs are transferred to the baby through the placenta. Thus, some believe that complete 
cessation of breastfeeding can cause immediate AED withdrawal in the infant, while implementation of 
breastfeeding can cause a more gradual tapering effect. However, withdrawal is more likely with the use of 
AEDs that are sedating. Patients should monitor for increased signs of sedation in their child, particularly with 
barbiturates (phenobarbital and primidone), clobazam, lamotrigine, and ethosuximide, which may have a 
higher penetration in breast milk. As a result, it is generally believed that the benefits of breastfeeding the 
child outweigh the risks of AED exposure (including for valproic acid). Thus, breastfeeding should not be 
ciscourage AEDs that are likely safe during breastfeeding are carbamazepine, phenytoin, valproic acid, and 
lamotrigine. 


RATIONALE: 


Correct Answer: 


Question #: 32 


1D: 50803 


Corect 


* Withdrawal is more likely to occur in children whose mothers use AEDs that are sedating while 
pregnant but do not breastfeed - It is believed that complete cessation of breastfeeding can cause 
immediate AED withdrawal in the infant, while implementing breastfeeding can cause a more gradual 
tapering effect. However, withdrawal is more likely with the use of AEDs that are sedating. 


Incorrect Answers: 
* Breastfeeding is discouraged while taking an AED due to increased drug exposure to the child - 


Breastfeeding should not be discouraged while on AED because it is generally believed that the 
benefits of breastfeeding the child outweigh the risks of AED exposure. 


FT should closely monitor her child for signs of excitation as a potential side effect of AED exposure 
while breastfeeding - Patients who breastfeed while using AEDs should monitor for increased signs of 
sedation in their child, particularly with barbiturates (phenobarbital and primidone), clobazam, 
lamotrigine, and ethosuximide, which may have a higher penetration in breast milk. 


FT's AED should be temporarily held for 4 weeks postpartum and be re-initiated once hormone 
levels have stabilized - AEDs do not need to be routinely held postpartum. 


TAKEAWAY/KEY POINTS: 


It is generally believed that the benefits of breastfeeding the child outweigh the risks of AED exposure, so 
breastfeeding is not discouraged while on AEDs and the AEDs are not routinely held postpartum. 
Breastfeeding can lead to a more gradual tapering effect, and withdrawal is more common in AEDs that are 
sedating. 
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The correct answer is: Withdrawal is more likely to occur in children whose mothers use AEDs that are 
sedating while pregnant but do not breastfeed 


Which of the following treatment options is NOT used in Status Epilepticus (SE)? 


Select one: 
Phenytoin % 
Lorazepam X 
Midazolam * 
Rufinamide w 


Rose Wang (1D:113212) this answer is correct, Rufinamide is not a treatment option 
for SE because it may cause SE in some patients. 


Marks for this submission: 1.00/1.00. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the side effects associated with pharmacological agents used to treat status epilepticus. 


BACKGROUND: 


Status Epilepticus (SE) was defined as a seizure lasting >30 minutes. However, a more reasonable definition is 
that SE consists of recurrent generalized tonic-clonic seizures that last more than 5 minutes. It can also refer 
to the presence of seizure episodes that occur close together where the patient does not fully recover 
between episodes. Tonic-clonic seizures usually last under 2 minutes. Episodes of Se require immediate 
treatment. Any seizure lasting longer than 5 minutes should be treated immediately, Treatments indicated 
change based on the time since symptom onset and include supportive care, thiamine, dextrose, IV 
lorazepam (alternatively: IM midazolam or rectal diazepam) IV phenytoin, IV midazolam, or IV propofol. 


RATIONALE: 
Correct Answer: 


© Rufinamide - Rufinamide is not a treatment option for SE because it may cause SE in some patients. 


Question #: 33 


ID: 52510 


Corect 


incorrect answers: 
* Phenytoin - Phenytoin is a treatment option for SE. 
* Lorazepam - Lorazepam is a treatment option for SE. 


e Midazolam - Midazolam is a treatment option for SE. 


TAKEAWAY/KEY POINTS: 


Treatments indicated for SE change based on the time since symptom onset and include supportive care, 
thiamine, dextrose, IV lorazepam (alternatively: IM midazolam or rectal diazepam) IV phenytoin, IV 
midazolam, or IV propofol. 


REFERENCE: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Nguyen VV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, 
Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York. NY: McGraw-Hill 


[B] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 


[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, eds. 
UpToDate. Waltham, MA.: UpToDate. 


[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. 
Waltham, MA.: UpToDate. 


[6] Glauser T, Shinnar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy Curr 
2016;16(1):48-61. 


The correct answer is: Rufinamide 


Which of the following statements about the antiepileptic drug (AED), lacosamide, is FALSE? 


Select one: 


Lacosamide should be used cautiously in patients with atrioventricular block * 
Dizziness and ataxia are potential side effects of lacosamide * 


Lacosamide is a second-line {v POROTA 
monotherapy option for myoclonic Rose Wang (ID:113212) this answer is 
a correct. Lacosamide is a first-line agent in focal 


seizures. 


Lacosamide is a non-enzyme-inducing AED * 


{Correct | 

Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and Epilepsy 
LEARNING OBJECTIVE: 


To understand the adverse effects and considerations associated with lacosamide. 
BACKGROUND: 


Lacosamide is used to treat focal seizures. It works by inhibiting voltage-gated sodium channels. Lacosamide 
is associated with adverse effects such as dizziness, nausea, and ataxia (loss of coordination). Additionally, 
lacosamide may prolong an individual's PR interval and should be used cautiously in patients with cardiac 
conduction irregularities (e.g. atrioventricular block). Chronic side effects include behavioural problems. It is 
associated with increased liver function tests. Lacosamide is a minor substrate of CYP2C19, CYP2C9, and 
CYP3A4. It is 70% renally eliminated. 


Antiepileptic drugs (AEDs) can be categorized into enzyme-inducing and non-enzyme-inducing AEDs as 
shown in the table below. Enzyme-inducing AEDs stimulate the activity of the CYP3A4 enzyme, thereby 
increasing the metabolism of CYP3A4 substrates, As such, enzyme-inducing AEDs may contribute to many 
drug-drug interactions. Notably, estrogen and progesterone are metabolized by the CYP3A4 enzyme, and 
the increased metabolism of these substrates may lead to contraceptive failure. 


Categorization of AEDs Based on Effect on Hepatic Enzymes 


( Enzyme-Inducing AEDs [ Non-enzyme Inducing AEDs ) 
Carbamazepine Brivaracetam 

Eslicarbazepine Ethosuximide 

Oxcarbazepine Gabapentin 

Perampanel (8 mg daily or more) Lacosamide 

Phenobarbital Lamotrigine 

Phenytoin Levetiracetam 

Primidone valproic acid 

Rufinamide Vigabatrin 

Topiramate (200 mg daily or more) 


Question #: 34 


1D: 52516 
Correct 


Flag question 


lobazam 


RATIONALE: 
Correct Answer: 


* Lacosamide is a second-line monotherapy option for myoclonic seizures - Lacosamide is a first-line 
agent in focal seizures. 


Incorrect Answers: 


* Lacosamide should be used cautiously in patients with atrioventricular block - Lacosamide may 
prolong an individual's PR interval and should be used cautiously in patients with cardiac conduction 
irregularities (e.g. atrioventricular block). 


e Dizziness and ataxia are potential side effects of lacosamide - Lacosamide is associated with adverse 
effects such as dizziness, nausea, and ataxia. 


+ Lacosamide is a non-enzyme-inducing AED - Unlike many other AEDs, lacosamide does not stimulate 
the activity of liver enzymes and is a non-enzyme-inducing AED. 


TAKEAWAY/KEY POINTS: 


Lacosamide is a non-enzyme-inducing AED that may be used as a first-line agent to treat focal seizures. Its 
adverse effects include dizziness, nausea, ataxia, and prolongation of an individual's PR interval. 
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eds. UpToDate. Waltham, MA.: UpToDate. 

[6] Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy 

Curr 2016;16(1):48-61. 


The correct answer is: Lacosamide is a second-line monotherapy option for myoclonic seizures 


JM is a 33-year-old male with a long-standing history of epilepsy over 10 years. He presents with 
persistent tonic-clonic seizures despite adherence to valproic acid 500 mg PO twice daily. He had 
previously tried and failed on lamotrigine 200 mg PO twice daily. His seizures occur approximately 
once every 3 months, but JM finds it still interferes with his quality of life. To achieve better seizure 

neurologist decides to augment his current therapy with clobazam due to its rapid onset. 
jate clobazam at a low dose of 5 mg PO nightly, with a gradual titration up to 20 to 40 mg 
PO nightly to minimize adverse effects while closely monitoring his response and tolerability. 


Which of the following counselling points regarding clobazam is FALSE? 


Select one: 
JM can stop taking clobazam as an v Pan om 
E hee heeaintcly this tote Wang (1112 212) thes anion tecorrect Patents 
J ips a Should be tapered off of clobazam slowly to reduce the risk 


seizures improve 
s of withdrawal symptoms. 


Sedation is a common dose-related side effect of clobazam % 
Hormonal contraceptives may be less effective when used concomitantly with clobazam * 


Monitor for mood changes (eg. depression) while taking clobazam % 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the treatment for generalized tonic-clonic seizures and counselling points for clobazam in the 
treatment of epilepsy. 


BACKGROUND: 


Treatment of Generalized Toni 


lonic Seizures: 


œ First-line monotherapy 


Valoroic acid (VPA) (superior to lamotrigine and topiramate but avoid in women and girls of 
childbearing potential) 


Lamotrigine 


Question #: 35 


1D: 49083 


Corect 


e Levetiracetam 
e Alternative or adjunctive therapy 
e Clobazam 
e Topiramate 
* Perampanel 


e Brivaracetam 


Clobazam is a benzodiazepine that binds to benzodiazepine receptors to enhance the inhibitory activity of 
GABA, Specifically, clobazam binds to GABA-A receptors, increasing cell permeability to chloride ions, 
resulting in hyperpolarization and lower neuronal excitability. Clobazam may be used in the treatment of 
generalized tonic-clonic, myoclonic, tonic, atonic, and focal seizures, Due to its fast onset, it can be used as 
an adjunctive treatment for patients who are nearly seizure-free. Clobazam is associated with dose- 
dependent adverse effects on the central nervous system (CNS), such as sedation. It can also cause 
behavioural, cognitive and mood changes such as irritability and depression. Patients may experience 
tolerance with clobazam, such that they initially see good responses followed by loss of seizure control. 
Withdrawal symptoms may occur if patients are not tapered off slowly. 


Clobazam is primarily metabolized by CYP3A4 and CYP2C19, although it also undergoes metabolism through 
the CYP2B6 isozyme. Clobazam weakly induces the CYP3A4 isozyme. Clobazam is primarily renally 
eliminated. Since clobazam is an enzyme-inducing drug, it has a few drug interactions. Enzyme-inducing 
antiepileptic drugs (AEDs) can increase the metabolism of estrogen and progesterone, thus increasing the 
risk of contraceptive failure of combined oral contraceptives (COO), progestin-only pills, contraceptives 
patches, and vaginal rings. Enzyme-inducing AEDs are, therefore, not preferred in patients who take 
hormonal contraceptives. Individuals who take COCs along with an enzyme-inducing AED should have a daily 
estrogen dose of at least 50 mcg. As there are no COCs formulated with > 35 mcg estrogen per dose 
available in Canada, some experts suggest taking 2 COCs that have the same progestin component to 
achieve a total daily estrogen dose of at least 50 mcg. These patients should be advised of the reduced 
efficacy of COCs, and barrier contraceptive methods should be recommended to decrease the risk of 
unwanted pregnancies. Intrauterine devices (both hormonal and nonhormonal) and the depot progesterone 
injection are unlikely to be affected by enzyme-inducing AEDs. However, it should be noted that depot 
progesterone has been associated with reduced bone mineral density, an association that is also shared 
among the enzyme-inducing AEDs. Thus, caution should be exercised when using these concomitantly. 


RATIONALE: 


Correct Answer: 


* JM can stop taking clobazam as an adjunct therapy immediately if his seizures improve - Patients 
should be tapered off of clobazam slowly to reduce the risk of withdrawal symptoms 


Incorrect Answers: 


* Sedation is a common dose-related side effect of clobazam - A common dose-related adverse effect 
of clobazam is sedation. 


e Hormonal contraceptives may be less effective when used concomitantly with clobazam - Clobazam 
weakly induces the CYP3A4 isozyme, which may result in decreased serum concentrations of hormonal 
contraceptives and, thus, contraceptive failure. 


* Monitor for mood changes (e.g. depression) while taking clobazam - A potential adverse effect of 
clobazam is mood changes, such as depression. 


TAKEAWAY/KEY POINTS: 


Clobazam is a benzodiazepine that may be used in the treatment of generalized tonic-clonic, myoclonic, 
tonic, atonic, and focal seizures. It is associated with adverse effects such as sedation and depression and is 
an enzyme-inducing drug that interacts with hormonal contraceptives. 


REFERENCES: 
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[B] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 

[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, 

eds. UpToDate. Waltham, MA.: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, 

eds. UpToDate. Waltham, MA.: UpToDate. 


The correct answer is: JM can stop taking clobazam as an adjunct therapy immediately if his seizures improve 


RB is a 21-year-old female who received a new prescription for divalproex for atonic seizures. She is 
not on any medications, but she does have a copper Intrauterine Device (IUD). She has no known 
allergies and no other medical conditions. 


Which of the following is NOT a potential side effect of divalproex? 


Select one: 


rolycysue vary synarome (ruu a 
Dyspareunia v 
Rose Wang (ID: 113212) this answer is correct. Dyspareunia has not been associated 
with valproic acid and divalproex. 
Alopecia 


Oligomenorrhea * 


Marks for this submission: 


.00/1.00. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the adverse effects associated with valproic acid and divalproex used to treat seizures and 
epilepsy. 


BACKGROUND: 


Dose-related effects including Central Nervous System (CNS) effects (e.g. dizziness, sedation, fatigue, and 
memory and speech disturbances) and gastrointestinal effects (e.g. nausea, stomach upset, vomiting, 
diarrhea), are common with most Anti-Epileptic Drugs (AEDs) and are usually dose-related. These effects are 
more likely to occur when patients are initiated on AED therapy, and when doses of their AEDs are increased. 
While these are not life-threatening, they can still be very distressing for the patient. They tend to resolve on 
their own within a few weeks of starting the AED or modifying the dose. Carbamazepine, lamotrigine, 
primidone, tiagabine, topiramate, and valproic acid have the highest patential of causing CNS and 
gastrointestinal effects. These dose-related effects can usually be addressed by reducing the dose of AED, 
provided that adequate seizure control is still maintained. If the adverse effects are suspected to be related to 
a medication’s peak dose (usually 30-60 minutes after each dose, but may vary based on individual agents’ 
pharmacokinetics), different measures may be taken to reduce the peak dose, such as switching to a 
controlled-release formulation, or by administering the AED more frequently at lower doses. Valproic acid 
and divalproex are derivatives of carboxylic acid that are thought to increase GABA levels in the brain in 
order ta decrease neuronal excitability. Valproic acid and divalproex are broad-spectrum antiepileptic drugs 
that may be used to treat focal seizures, generalized tonic-clonic seizures, tonic and atonic seizures, absence 
seizures, and myoclonic seizures. Adverse effects associated with valproic acid and divalproex include nausea, 
vomiting, tremor, weight gain, thrombocytopenia, and sedation. Valproic acid and divalproex have also been 
associated with alopecia, hepatic toxicity, and rare cases of polycystic ovary syndrome. Valproic acid and 
divalproex are teratogenic, and should be avoided in women of childbearing potential whenever possible. 
Valproic acid and divalproex are minor substrates of the CYP2A6, CYP2B6, CYP2C19, CYP2C9, and CYP2E1 
isozymes. Certain AEDs have been associated with weight gain, including carbamazepine. valproic acid, 
perampanel, gabapentin and vigabatrin. This may be distressing for some patients. Conversely, ethosuximide 
and topiramate have been associated with weight loss. Women of Child-Bearing Age Valproic acid has been 
associated with metabolic changes such as hyperandrogenism (which can manifest as hirsutism, central 
obesity, and alopecia), oligomenorthea, polycystic ovary syndrome, and lower fertility. It is also associated 
with adverse pregnancy outcomes (see Preconception). Thus, it is not recommended for use in women of 
child-bearing age. Contraception Enzyme-inducing AEDs increase the metabolism of estrogen and 
progesterone, thus increasing the risk of contraceptive failure of combined oral contraceptives (COC), 
progestin-only pills, contraceptives patches, and vaginal rings. Enzyme-inducing AEDs are therefore not 
preferred in patients who take hormonal contraceptives. Individuals who take COCs along with an enzyme- 
inducing AED should have a daily estrogen dose of at least 50 mcg, As there are no COCs formulated with > 
35 mcg estrogen per dose available in Canada, some experts suggest taking 2 COCs that have the same 
progestin component in order to achieve a total daily estrogen dose of at least 50 mcg. These patients 
should be advised of the reduced efficacy of COCs, and barrier contraceptive methods should be 
recommended to decrease the risk of unwanted pregnancies. Intrauterine devices (both hormonal and 
nonhormonal) and the depot progesterone injection are unlikely to be affected by enzyme-inducing AEDs. 
However, it should be noted that depot progesterone has been associated with reduced bone mineral 
density, an association that is also shared among the enzyme-inducing AEDs. Thus, caution should be 
exercised when using these concomitantly. Serum lamotrigine levels can be reduced by the use of oral 
contraceptives. These levels should be monitored and dose increases may need to be implemented to 
maintain adequate seizure control. Preconception It is currently not clear whether pregnancy can reduce or 
exacerbate seizures, however the use of some AEDs can cause adverse effects to the fetus. Prior to 
conception, women should have their AED regimen adjusted to minimize teratogenic risk. Valproic acid has 
been associated with increased congenital malformations and reduced IQ of children whose mothers took 
valproic acid during pregnancy. Thus, it should be avoided, particularly in the first trimester. Topiramate 
should be used with caution in pregnancy due to its association with cleft palate and other congenital 
malformations. Higher AED doses and combination therapy place an individual's pregnancy at higher risk for 
adverse outcomes. If possible, patients on combination therapy should be withdrawn from the AED with the 
lowest effect on seizure frequency and be maintained on the lowest effective dose of their AEDs. It is also 
common for women of child-bearing age on any AED to be supplemented with folic acid 0.4-4 mg daily to 
prevent neural tube defects in the fetus. Doses af 4 mg daily are recommended to those with a history of 
neural tube defects or taking valproic acid. Folate should be started 3 months before pregnancy at a 
minimum and continued until at least 12 weeks’ gestational age. Pregnancy The pharmacokinetic changes 
that result from pregnancy can alter the serum levels of many AEDs, including levetiracetam, topiramate, 
phenytoin, oxcarbazepine, and carbamazepine. Alterations in most of these AED concentrations do not 
usually adversely affect the pregnancy or lead to loss of seizure freedom, thus dose adjustments are only 
recommended when a loss of seizure freedom is observed. However, lamotrigine levels can decrease by at 
least 40%, which may lead to the loss of seizure freedom in the majority of pregnant patients. Thus, levels will 
need to be increased by approximately two times or more during pregnancy. AEDs that cause enzyme 
induction may increase the breakdown of vitamin K in the fetus, increasing the risk of hemorrhage and 
bleeding. Parenteral vitamin K is often given to these babies at birth to reduce this risk. Breastfeeding Most 
AEDs are transferred through breast milk to the baby, however, the exact clinical significance of this is 
uncertain. In addition, breastfeeding provides many long-term benefits to the child. Furthermore, during 
pregnancy AEDs are transferred to the baby through the placenta. Thus, some believe that complete 
cessation of breastfeeding can cause immediate AED withdrawal in the infant, while implementation 
breastfeeding can cause a more gradual tapering effect. As a result, it is generally believed that the benefits 
of breastfeeding the child outweigh the risks of AED exposure (including for valproic acid). Thus, 
breastfeeding should not be discouraged. Patients should monitor for increased signs of sedation in their 


Question #: 36 


ID: 50887 
Incorrect 


Flag question 


Send Feedback 


cniia, particulary witn parorturates (pnenoparoital, ana pimidone), clopazam, iamotngine, etnosuximiae, 
gabapentin, and topiramate which may have a higher penetration in breast milk. 


RATIONALE: 
Correct Answer: 
* Dyspareunia - Dyspareunia has not been associated with valproic acid and divalproex. 


Incorrect Answers: 


* Polycystic Ovary Syndrome (PCOS) - Polycystic Ovary Syndrome (PCOS) has been associated with 
valproic acid and divalproex. 


Alopecia< 
The correct answer is: Dyspareunia 


HU is a 35 year old male who is currently taking phenobarbital 90 mg QHS. His family physician would 
like to add on lamotrigine. 


Which of the following do you recommend? 


Select one: 


Lamotrigine 8 
25 mg once 


daily 


Rose Wang (ID: 113212) this answer is incorrect. 25 mg daily is the initial dosing in 
regimens that do not contain medications that either induce or inhibit lamotrigine 
glucuronidation 


Lamotrigine 50 mg once daily Y 
Lamotrigine 25 mg every other day % 
Lamotrigine 50 mg every other day * 


| incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand the dosing of lamotrigine in add-on therapy. 


BACKGROUND: 


Lamotrigine is mainly metabolized via glucuronidation (>75%) to inactive metabolites that are eliminated 
renally. Drugs that induce glucuronidation double the clearance of lamotrigine and decrease serum 
concentration to subtherapeutic levels. These drugs include carbamazepine, phenytoin, phenobarbital, 
primidone, rifampin, and lopinavir/ritonavir. On the other hand, drugs that inhibit glucuronidation halves the 
clearance of lamotrigine and increases serum concentrations to toxic levels. One example of glucuronidation 
inhibitors is valproic acid. The usual starting dose of lamotrigine in the absence of interacting medications is 
25 mg once daily for 2 weeks, then 50 mg once daily for 2 weeks, then increase by 50 mg daily every 1-2 
weeks (Usual maintenance: 225 — 375 mg/day in 2 divided doses). In the presence of glucuronidation 
inducers, without valproic acid, the initial dosage of lamotrigine must be doubled to lamotrigine 50 mg once 
daily for 2 weeks, then 50 mg BID for 2 weeks, then increase by 100 mg daily every 1-2 weeks (Usual 
maintenance: 300 — 500 mg daily in 2 divided doses, up to 700 mg/day used in trials). In the presence of 
valproic acid (whether glucuronidation inducers are present or not], the initial dosage of lamotrigine must be 
halved to 25 mg every other day for 2 weeks, then 25 mg once daily for 2 weeks, then increase by 25 —50 mg 
daily every 1-2 weeks (Usual maintenance with valproic acid alone: 100 — 200 mg daily in 1-2 divided doses; 
Usual maintenance with valproic acid and other glucuronidation inducing drugs: 100— 400 mg daily in 1-2 
divided doses). 


RATIONALE: 
Correct Answer: 
* Lamotrigine 50 mg once daily - 50 mg once daily is the initial dosing in regimens containing 


medications that induce lamotrigine glucuronidation (e.g. phenobarbital), in the absence of valproic 
acid. 


Incorrect Answers: 


* Lamotrigine 25 mg once daily - 25 mg daily is the initial dosing in regimens that do not contain 
medications that either induce or inhibit lamotrigine glucuronidation. 


* Lamotrigine 25 mg every other day - 25 mg every other day is the initial dosing in regimens 
containing valproic acid which inhibits lamotrigine glucuronidation. 


+ Lamotrigine 50 mg every other day - 50 mg every other day is not recommended in the lamotrigine 
monograph. 


TAKEAWAY/KEY POINTS: 


Question #: 37 


1D: 53160 
Corect 
Fag question 


Initial dosing, titration, and usual maintenance dose ot lamotrigine must be adjusted in the presence ot 
glucuronidation inhibitors or inducers. 


REFERENCE: 


[1] Product Monograph: Lamictal, Mississauga, ON: GlaxoSmithKline Inc. 
https://ca.gsk.com/media/529318/lamictal,pdt 

[2] Lexicomp Online. Lamotrigine Lexi-Drugs Online. Hudson, OH: Wolters Kluwer Clinical Drug Information, 
Inc, https://online.lexicom/ 


The correct answer is: Lamotrigine 50 mg once daily 


MLis a 6-year-old boy brought to the pediatric neurology clinic by his parents, who are concerned 
about his frequent falls. They describe these episodes as sudden losses of muscle tone, causing him to 
drop to the ground without any warning or apparent trigger. These falls happen several times a day 
and have resulted in multiple injuries, although no serious traumas yet. His developmental milestones 
are normal, and he has recently developed an interest in soccer. There is no significant past medical 
history. An EEG is performed, revealing patterns consistent with atonic seizures, 


Which of the following antiepileptic drugs (AEDs) is most appropriate for ML? 


Select one: 
Valproic w” 
eh Rose Wang (ID:113212) this answer is correct. Valproic acid is first-line monotherapy 
in atonic seizures. 


Ethosuximide % 
Phenytoin X 


Carbamazepine X 


(correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand the first-line treatment options for specific types of seizures and epilepsy. 


BACKGROUND: 


Epilepsy is a form of neurological disease that is characterized by a predisposition to unprovoked seizures 
and that affects approximately 8 - 10% of the population over a lifetime. The International League Against 
Epilepsy (ILAE) defines epilepsy as either 2 unprovoked seizures occurring more than 24 hours apart, 1 
unprovoked seizure and a high chance (e.g. >60%) of further seizures over the next 10 years, or 1 
unprovoked seizure and a clearly identifiable epilepsy syndrome based on electroencephalogram (EEG) 
results. Most seizures can be dassified as either partial or generalized depending on whether the onset of 
electrical activity involves a focal region of the brain or both brain hemispheres simultaneously. Partial 
seizures, also known as focal seizures, can be further categorized according to whether consciousness is 
altered or not during the episode. Absence seizures, generalized tonic-clonic seizures, atonic seizures, and 
myoclonic seizures are all classified as generalized seizures. Generalized tonic-clonic seizures, also known as 
grand mal seizures, are the most common type of generalized seizures. The treatment for atonic seizures is 
as follows: 


* First-line monotherapy 
e Valproic Acid (VPA) (avoid in women and girls of childbearing potential) 


e Lamotrigine (LTG) 


* Alternative or adjunctive therapy 


+ Topiramate 
+ Rufinamide 
* Clobazam 

* Levetiracetam 


e Brivaracetam 


Some antiepileptic drugs (AEDs) such as carbamazepine, gabapentin, oxcarbazepine, phenytoin, and 
vigabatrin should be avoided in atonic seizures as they can worsen the condition. Valproic acid and 
divalproex are derivatives of carboxylic acid that are thought to increase GABA levels in the brain to decrease 
neuronal excitability. Valproic acid and divalproex are broad-spectrum antiepileptic drugs that may be used 
to treat focal seizures, generalized tonic-clonic seizures, tonic and atonic seizures, absence seizures, and 
myoclonic seizures. Adverse effects associated with valproic acid and divalproex include nausea, vomiting, 
tremor, weight gain, thrombocytopenia, and sedation. Valproic acid and divalproex have also been associated 
with alopecia, hepatic toxicity, and rare cases of polycystic ovary syndrome. Valproic acid and divalproex are 
teratogenic and should be avoided in women of childbearing potential whenever possible. Valproic acid and 
divalproex are minor substrates of the CYP2A6, CYP236, CYP2C19, CYP2C9, and CYP2E1 isozymes. 


Question #: 38 


1D: 50877 
Corect 


Hag 


Send Feedback 


Correct Answer: 


* Valproic acid - Valproic acid is first-line monotherapy in atonic seizures. 


Incorrect Answers: 


Ethosuximide - Ethosuximide is indicated to treat absence seizures, not atonic seizures. 


Phenytoin - Phenytoin is indicated to treat focal seizures, not atonic seizures. It can worsen atonic 
seizures. 


Carbamazepine - Carbamazepine is indicated to treat focal seizures, not atonic seizures. It can worsen 
atonic seizures. 


TAKEAWAY/KEY POINTS: 


First-line therapy in atonic seizures is valproic acid (VPA) or lamotrigine. VPA should be avoided in women or 
girls of childbearing potential. Some AEDs, such as carbamazepine, gabapentin, oxcarbazepine, phenytoin, 
and vigabatrin, should be avoided in atonic seizures as they can worsen the condition. 


REFERENCES: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Therapeutics. Ottawa (ON): Canadian Pharmacists 
Association. http://www.myrxtx.ca. 

[2] Nguyen VV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, 
Posey I. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 

[3] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 

[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, eds. 
UpToDate. Waltham, MA.: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. 
Waltham, MA.: UpToDate. 

[6] Glauser T, Shinnar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy Curr 
2016;16(1):48-61 


The correct answer is: Valproic acid 


All of the following are risk factors that RL will develop recurrent febrile seizures, EXCEPT: 


Select one: 
Age% 
RL's grandmother was treated for focal seizures % 
RL's seizure occurred within 1 hour of his fever onset % 
High fever of v 


398°C Rose Wang (ID:113212) this answer is correct. The lower the fever peak 
j temperature, the higher the risk of recurrence. 


Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To identify the risk factors for recurrent febrile seizures. 


BACKGROUND: 
Children who have a febrile seizure are at risk for having another febrile seizure. This is not a rare occurrence 
as approximately 30 to 35 percent of cases will have recurring seizures. Recurrent febrile seizures do not 
necessarily occur at the same temperature as the first episode and do not occur every time the child has a 
fever. Most recurrences occur within one year of the initial seizure and almost all occur within two years. The 
risk of recurrent febrile seizures is higher for children who: 

* Young age of onset (less than 15 months) 

© Have frequent fevers 

© Have a family history of febrile seizures or epilepsy 

© Have a short time between the onset of fever and the seizure 


e Had a low degree of fever before a previous seizure 


RATIONALE: 


Correct Answer: 


* High fever of 39.80C - The lower the fever peak temperature, the higher the risk of recurrence. 


Question #: 39 


1D: 53195 


Corect 


Incorrect Answers: 
* Age - Age younger than 15 months is a risk factor. 
* RL’'s grandmother was treated for focal seizures - A family history of epilepsy is a risk factor. 


e RL's seizure occurred within 1 hour of his fever onset - The shorter the fever duration prior to 
seizure onset, the higher the risk of recurrence. 


TAKEAWAY/KEY POINTS: 


Risk factors for recurrent febrile seizures differ from risk factors for the development of epilepsy following a 
febrile seizure. A low-grade fever prior to seizure is a risk factor for recurrent seizures 


REFERENCE: 
[1] Millar JS. Evaluation and treatment of the child with febrile seizure. Am Fam Physician. 2006;73(10):1761- 
64. https://www.aafp.org/afp/2006/0515/p1761 html 


[2] Millichap J. UpToDate Patient Education. Patient education: Febrile seizures (Beyond the Basics). 
https://www.uptodate.com/contents/febrile-seizures-beyond-the-basics 


The correct answer is: High fever of 39.8°C 


HM is a 19-year-old female who is a regular patient at your clinic. She is attending a routine annual 
check-up today. She was diagnosed with epilepsy 10 years ago, but it is controlled with 
carbamazepine 200 mg PO twice daily. She recently became sexually active one month ago and has 
questions about contraceptive options. She has about 2 drinks per week with her friends and is a non- 
smoker. She has no known allergies. Her laboratory investigation shows hCG <1 IU/L (normal for non- 
pregnant individuals: <5 IU/L) and normal for all other tests. 


Which of the following statements is the best recommendation for HM? 


Select one: 
HM should be started on the vaginal ring to prevent pregnancy ¥ 
HM should be started on a progestin-only pill to prevent pregnancy * 


HIM Sifentd Ba stitched to topiramate as it (6a saferalternalnve inpatients with childbearing x 
potential 
HN LSE eee AN: Rose Wang (ID:113212) this answer is correct, In patients on 
E iets AEDs, barrier contraceptive methods should be recommended 
aaa a to decrease the risk of unwanted pregnancies. Carbamazepine is 
piogesin depot injection she an enzyme-indueing AED which may decrease the efficacy of 
should be counselled on bone many hormonal contraceptive options. Intrauterine devices and 
EEE progestin depot injections are unlikely to be affected by AEDs. 


Marks for this submission: 1.00/1.00. 

TOPIC: Seizures and Epilepsy 

LEARNING OBJECTIVE: 

To understand the treatment and contraceptive options for patients of childbearing potential with epilepsy. 
BACKGROUND: 


Preconception 


It is currently not clear whether pregnancy can reduce or exacerbate seizures. However, the use of some 
antiepileptic drugs (AEDs) can cause adverse effects on the fetus. Before conception, women should have 
their AED regimen adjusted to minimize teratogenic risk. Valproic acid has been associated with increased 
congenital malformations and reduced IQ in children whose mothers took valproic acid during pregnancy. 
Thus, it should be avoided, particularly in the first trimester. Topiramate should be used with caution in 
pregnancy due to its association with cleft palate and other congenital malformations. Higher AED doses and 
combination therapy place an individual's pregnancy at higher risk for adverse outcomes. If possible, patients 
on combination therapy should be withdrawn from the AED with the lowest effect on seizure frequency and 
be maintained on the lowest effective dose of their AEDs. 


Contraception 


Enzyme-inducing AEDs increase the metabolism of estrogen and progesterone, thus increasing the risk of 
contraceptive failure of combined oral contraceptives (COO), progestin-only pills, contraceptive patches, and 
vaginal rings. Enzyme-inducing AEDs are, therefore, not preferred in patients who take hormonal 
contraceptives, Individuals who take COCs along with an enzyme-inducing AED should have a daily estrogen 
dose of at least 50 mcg. As there are no COCs formulated with > 35 mcg estrogen per dose available in 
Canada, some experts suggest taking 2 COCs that have the same progestin component to achieve a total 
daily estrogen dose of at least 50 mcg. These patients should be advised of the reduced efficacy of COCs, 
and barrier contraceptive methods should be recommended to decrease the risk of unwanted 

pregnancies. Intrauterine devices (both hormonal and non-hormonal) and the depot progesterone injection 
are unlikely to be affected by enzyme-inducing AEDs. However, it should be noted that depot progesterone 
has been associated with reduced bone mineral density, an association that is also shared among the 
enzyme-inducing AEDs. Thus, caution should be exercised when using these concomitantly. 


Question #: 40 


1D: 52644 
Corect 


Fag question 


Categorization of AEDs Based on Effect on Hepatic Enzymes 


[Enzyme Inducing AEDs [ Non-enzyme Inducing AEDs ) 
Carbamazepine Brivaracetam 
Eslicarbazepine Ethosuximide 
Oxcarbazepine Gabapentin 
Perampanel (8 mg daily or more) Lacosamide 
Phenobarbital Lamotrigine 
Phenytoin Levetiracetam 
Primidone Valproic acid 
Rufinamide Vigabatrin 
Topiramate (200 mg daily or more) 

Clobazam 


Other considerations with AED interactions involve lamotrigine. Some of the enzyme-inducing AEDs 
(carbamazepine, phenobarbital, phenytoin, and primidone) can induce the glucuronidation of lamotrigine, 
reducing its serum levels. Furthermore, while not an enzyme inducer, valproic acid is an inhibitor of hepatic 
enzymes and can inhibit the metabolism of many drugs, including lamotrigine, thus increasing serum levels, 
Lamotrigine clearance is also increased by estrogen and progestin-based contraceptives. As a result, 
lamotrigine dosing should be modified when used together with these drugs and throughout the perinatal 
period. 


RATIONALE: 
Correct Answer: 


* HM should be encouraged to use barrier methods in addition to either an intrauterine device or a 
progestin depot injection. She should be counselled on bone protection measures - In patients on 
AEDs, barrier contraceptive methods should be recommended to decrease the risk of unwanted 
pregnancies. Carbamazepine is an enzyme-inducing AED which may decrease the efficacy of many 
hormonal contraceptive options. Intrauterine devices and progestin depot injections are unlikely to be 
affected by AEDs. 


Incorrect Answers: 


* HM should be started on the vaginal ring to prevent pregnancy - Enzyme-inducing AEDs (e.g. 
carbamazepine) increase the metabolism of estrogen and progesterone, thus increasing the risk of 
contraceptive failure of combined oral contraceptives (COC), progestin-only pills, contraceptives 
patches, and vaginal rings. 


e HM should be started on a progestin-only pill to prevent pregnancy - Enzyme-inducing AEDs (e.g. 
carbamazepine) increase the metabolism of estrogen and progesterone, thus increasing the risk of 
contraceptive failure of combined oral contraceptives (COQ), progestin-only pills, contraceptives 
patches, and vaginal rings. 


+ HM should be switched to topiramate as it is a safer alternative in patients with childbearing 
potential - Topiramate should be used with caution in pregnancy due to its association with cleft 
palate and other congenital malformations. 


TAKEAWAY/KEY POINTS: 


Enzyme-inducing AEDs (e.g. carbamazepine) increase the metabolism of estrogen and progesterone, thus 
increasing the risk of contraceptive failure of combined oral contraceptives (COQ), progestin-only pills, 
contraceptive patches, and vaginal rings. Intrauterine devices (both hormonal and non-hormonal), depot 
progesterone injection, and barrier methods are suitable alternatives as they are unlikely to be affected by 
enzyme-inducing AEDs. 


REFERENCES: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Nguyen WV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, 
Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 

[B] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 

[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, 

eds. UpToDate. Waltham, MA: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, 

eds. UpToDate. Waltham, MA.: UpToDate. 

[6] Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy 

Curr 2016;16(1):48-61. 


The correct answer is: HM should be encouraged to use barrier methods in addition to either an intrauterine 
device or a progestin depot injection. She should be counselled on bone protection measures, 


All of the following scenarios present a high risk of developing a lamotrigine-induced rash EXCEPT: 


Select one: 


an vaprus atiu ude = 


E ed Rose Wang (ID:113212) this answer is correct. Certain variations of the Human 

S leukocyte antigen (HLA) alleles, namely HLA-B*15:02 and HLA-A*31:01, are strongly 
HLA associated with the risk of Stevens-Johnson syndrome (SJS) or toxic epidermal 

alleles necrolysis (TEN) when taking carbamazepine, not lamotrigine. 


Titrating the dose up too quickly X% 


High initial doses of lamotrigine X 


Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand the risk of rash as a side effect of antiepileptic drugs (AEDs). 


BACKGROUND: 


A rash is an idiosyncratic side effect that can result from using any antiepileptic drug (AED). However, it is 
most commonly observed with carbamazepine, lamotrigine, and phenytoin. This rash can develop into life- 
threatening conditions, such as Stevens-Johnson syndrome (SIS) or toxic epidermal necrolysis (TEN). Thus, 
when a patient develops a rash thought to be caused by AED use, immediate AED cessation is warranted. 
While the rash usually presents in the first 6-8 weeks of treatment, it can occur at any time during therapy. 
Patients who develop a rash while taking any AED are at a higher risk of developing another rash with 
phenytoin, carbamazepine, or lamotrigine. Carriers of Human leukocyte antigen (HLA), HLA-B*15:02 and 
HLA-A*31:01, are at higher risk of carbamazepine-induced skin reactions. HLA testing may be warranted in 
individuals of Han Chinese or Japanese descent before initiating carbamazepine, as these individuals are 
likely to carry HLA-B*15:02, which is strongly associated with the risk of SJS/TEN when taking carbamazepine. 
In addition, those who develop a rash while taking carbamazepine have a higher risk of developing a rash 
with oxcarbazepine and eslicarbazepine due to cross-sensitivities. Drug-induced rash is also a particular 
concern with lamotrigine, as it can affect up to 10% of patients during the first 2 months of therapy. The risk 
of lamotrigine-induced rash is increased with high initial doses of lamotrigine, rapid lamotrigine titration, and 
co-administration with valproic acid. Valproic acid inhibits the metabolism of lamotrigine by inhibiting its 
glucuronidation, leading to increased levels of lamotrigine and, thus, an increased risk of rash. Clinicians 
should ensure that patients are taking an appropriate initial dose and are titrating slowly. Valproic acid has a 
very low incidence of rash and is recommended in patients with a history of AED-induced rash. 


RATIONALE: 


Correct Answer: 


* Genetic variations of the HLA alleles - Certain variations of the Human leukocyte antigen (HLA) 
alleles, namely HLA-B*15:02 and HLA-A*31:01, are strongly associated with the risk of Stevens- 
Johnson syndrome (SJS) or toxic epidermal necrolysis (TEN) when taking carbamazepine, not 
lamotrigine. 


Incorrect Answers: 


* Concomitant valproic acid use - The risk of lamotrigine-induced rash is increased with co- 
administration of valproic acid. Valproic acid Inhibits the metabolism of lamotrigine by inhibiting its 
glucuronidation, leading to increased levels of lamotrigine and, thus, an increased risk of rash. 


© Titrating the dose up too quickly - The risk of lamotrigine-induced rash is increased with rapid 
lamotrigine titration. 


* High initial doses of lamotrigine - The risk of lamotrigine-induced rash is increased with high initial 
doses of lamotrigine. 


TAKEAWAY/KEY POINTS: 


The risk of lamotrigine-induced rash is increased with high initial doses of lamotrigine, rapid lamotrigine 
titration, and co-administration with valproic acid. As such, clinicians should ensure that patients are taking 
an appropriate initial dose and are titrating slowly. 
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The correct answer is: Genetic variations of the HLA alleles 
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